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© Fiber optic terminal Interlace. 

© The present invention is a communications link between 
a data processing apparatus and a user input/output ter- 
minal. In the data processing apparatus (120) a data transmit- 
ter multiplexes monochrone digital video data (211) with 
Manchester encoded ancillary data such as keyboard control 
date (212) and sound synthesis data (213) for tranmission via 
a first communications link (122). The Manchester encoded 
data has a clock rate tied to the video dot rate of the digital 
video data and is transmitted during the horizontal retrace 
interval. The receiver (230) in the terminal (130) uses the self 
clocking nature of the Manchester encoded data for clock 
detection, demultiplexing and synchronization. This receiver 
(230) then generates video data (231), keyboard control data 
(232) and sound synthesis data (233) for utilization and a 
clock signal (235) for controlling return data. A data transmit- 
ter (240) in the terminal (130) receives keyboard input data 
(241), mouse input data (242) and speech input data (243) for 
encoding in conjunction with the clock signal (235) and 
transmission to the data processing apparatus (120) via a 
second communications link (126). A second receiver (220) is 
connected to the second communications link (126) and 
generates demodulated keyboard input data (221). mouse 
input data (222) and speech input data (223). In the preferred 
embodiment the two communications links (122. 126) com- 
prise optic fibers. 
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FIBER OPTIC TERMINAL INTERFACE 
S sCgGROUND OF THE INVENTION 

The present Invention relates to the manner of connecting 
a user input/output terminal to a data processing syste . Such 
a connection Is required in the case in which a single data 
processing system supports a number of user terminals, or In 

5 the case In which a data processing system supports only a 
single user terminal which Is located remotely from the data 
processing system. A communications link between the data 
processing system and the user terminal is required in order to 
provide the required interaction between these elements. The 

10 present Invention relates to this communications link. . 

The user terminals of the type to which the present 
invention is applicable include a variety of input and output 
devices. The major output device used in such user terminals 
is a video display. A video display la typically a raster 

15 scanned cathode ray tube which provides graphic and pictorial 
information to the user. The terminal may also include a tone 
generator for generating tones which may serve as audible 
alarms or the like. Such a user terminal may further include 
some type of synthetic speech synthesis device which provides a 

20 machine generated output in a human language which may be 
understood by a naive user. In addition, should there be a 
limit on types or ancillary data, such a device may include one 
or more indicator lights which are controlled by the data 
processing syste . 

25 User terminals of the type to which the present Invention 
is applicable typically employ a manually actuated typewriter 
style keyboard as the major input device. This keyboard is 
employed by manually depressing one or more keys to compose 
textural messages for transmission to the data processing 

30 syste . Another type of widely used input device Is a mouse. A 
mouse is a pointing device employed with a video display 
screen. A cursor or Indicating device on the screen Is moved 
in correspondence to the movement of the mouse on a surface 
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such as a desk adjacent to the user terminal, A mouse of this 
type nay also include one or more user actuatable switches 
which serve to transmit condition signals from the user to the 
data processing apparatus. In addition, it is possible for 
5 such a user terminal to include a microphone for receiving 
spoken messages which may be interpreted in conjunction with a 
speech recognition system. 

It can be seen that even the simplest type of user 
terminal requires bidirectional communication. In the event 
10 that the data processing system transmits video data to the 
user terminal, this communication must be at a high bit rate. 
This is in contrast to data such as from a keyboard which is 
passing from the user terminal to the data processing system, 
which Is ordinarily of a low bit rate. Thus, an interface of 
15 the type to which the present invention pertains includes 
bidirectional communication of varying bit rates. 

There are mechanical and electrical requirements for the 
communications link of this type. Firstly, the weight and bulk 
of the communications link between these two systems needs to 
20be minimized. A minimal weight and bulk will permit easier 
installation of this communications link. In addition, it is 
also desirable that the cable employed for this purpose be 
flexible in order to be able to better conform to the routing 
requirements of any specific installation. Typically, such 
25 communications links would be installed in office locations 
such as used by an engineer or other technical worker. Other 
electronic devices are commonly employed in such an 
environment. 

This brings to mind the electrical requirements for such a 
30 communications link. Electromagnetic interference {EMI ) and 
radio frequency interference (RFI) are types of radiated energy 
which might eminate from such a communications link. Particu- 
larly in the case in which a high bit rate Is required, 
therefore requiring high frequency signals on the coramunica- 
35tions link, it is necessary to make special provisions to 
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minimize the amount of energy radiated. Minimization of this 
radiated energy serves to minimize the interference of this 
particular communications link with other electrical systems 
employed in this same area. 

5 On a similar line, it is desirable to provide a type of 

communications link which minimizes electrostatic discharge 
(ESD). The data processing system and the user terminal would 
typically be constructed using metal oxide semiconductor (MOS) 
devices. These MOS devices are highly suceptible to static 

lOelectriclty and are vulnerable to electrostatic discharge. 
Therefore, it would be highly desirable to provide such a 
communications link which minimized or eliminated electrostatic 
discharge. 

A further problem with such communications links is ground 
I5shlft. Electrically shielded high frequency copper wires 
typically use wire shields tied to chassis ground. When two 
chassis are located remotely, it is possible that they are tied 
to differing branches of the electric power lines and thus have 
differing chassis ground potentials. This causes unwanted 
20current through the wire shield which can cause numerous 
problems. 
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BRIEF DESCRIPTION OP THE DBAWIHGS 

. These and other advantages and features of the Invention 
will be rurther described below in the detailed description of 
the invention taken in conjunction with the drawings in which. 
5 Figure 1 illustrates the general outline of the data 

processing system and user terminal combination to which the 
present invention is applicable! 

Figure 2 illustrates the details of the transmitters and 
receivers and the dual channel communications system according 
10 to the preferred embodiment of the present invention? 

Figure 3 illustrates the form of the data transmitted from 
the data processing system to the user terminal in accordance 
with the preferred embodiment of the present invention; . 

Figure H Illustrates the preferred embodiment of the 
15 transmitter located within the data processing system of the 
present invention; 

Figure 5 Illustrates the preferred embodiment of the 
receiver within the user terminal; 

Figure 6 illustrates the preferred embodiment of the 
20 transmitter within the user terminal; and 

Figure 7 illustrates the preferred embodiment of the 
receiver within the data processing system. 
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^T AILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The Teatures and particulars of the preferred embodiment 
of the present Invention will now be described In detail, 
Figure 1 illustrates the general construction of an apparatus 

» such as employed in the preferred embodiment of the present 
invention. This apparatus includes a central processing unit 
110, a graphics controller 120 and a user terminal 130. The 
central processing unit 110 is in bidirectional communication 
with graphics controller 120 via communication links 112 and 
il6. Similarly, graphics controller 120 is in bidirectional 
communication with user terminal 120 via communication links 
122 and 126. A dashed line 140 encloses both central 
processing unit 110 and graphics controller 120. This dashed 
line IMO indicates the parts which are included within a single 

15 enclosure. In the event that computing system 100 serves a 
single user, it would be desirable to place all of these units 
within a single enclosure. This would provide the 
communication links 112 and 116 and the communication links 122 
and 126 were within this single enclosure making the mechanical 

20 and electrical problems of providing these communication links 
much simpler. However, it is anticipated that the computing 
system of the preferred embodiment is so large in size that it 
is impractical to place all three of these elements within the 
same enclosure. If the size of the data processing apparatus 

25 is such that it cannot all be placed within one enclosure, then 
it is necessary to employ multiple enclosures and to 
interconnect the apparatus between these enclosures. As 
illustrated in Figure 1, there is a natural division of 
function among the central processing unit, the graphics 

30 controller and the user input/output terminal. Thus these 
units could be placed in three separate enclosures or they 
could be disposed in two enclosures in two differing manner . 
In the first of these the central processing unit and the 
graphics controller are in one enclosure and the user terminal 

35 is in the other as illustrated in Figure 1. In the other way 
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the central processing unit is in a single unit and the 
graphics controller and the user terminal share one enclosure. 
Because the data processing apparatus of the preferred 
embodiment of the present invention employs a high resolution 

5 video display, the communication between central processing 
unit 110 and graphics controller 120 is necessarily of a high 
data rate. Therefore it is considered advantageous to enclose 
both central processing unit 110 and graphics controller 120 in 
the same enclosure. 

10 in accordance with the preferred embodiment, central 

processing unit HO and graphics controller 120 are placced 
within the same enclosure HO. Therefore, communication links 
122 and 126 must pass from enclosure 1*10 to user- terminal 130. 
In this event, both communication links 122 and 126 encounter 

15 the mechanical and electrical problems noted above. 

Figure 2 illustrates the configuration of the transmitters 
and receivers on communication links 122 and 126 in accordance 
with the preferred embodiment of the present invention. 
Transmitter 210 and receiver 220 are located within graphics 

20 controller 120. Receiver 230 and transmitter 2*10 are located 
within user terminal 130. 

Transmitter 210 transmits data on communication link 122 
to receiver 230. Transmitter 210 receives video input 211, 
keyboard input 212 (which may control keyboard indicators or 

25 control the keyboard configuration) and sound input 213. 
Receiver 230 receives this data on communication link 112. 
Receiver 230 then separates out video data 231, keyboard data 
232 and sound data 233 for application to those portions within 
user terminal 130 which employ this data (not illustrated). 

30 These features are conventional in nature. Receiver 230 also 
outputs clock signal 235 which is derived from signals received 
on communication link 122. 

In accordance with the preferred embodiment of the present 
Invention, both communications links 122 and 126 are formed of 

35 optical fibers. The use of optical fibers for the 
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communications links minimizes the mechanical and electrical 
problems with such communications links. Firstly, fiber optic 
cables are very small and consequently such cables have ? 
relatively small weight and bulk. These cables are also 

5 flexible in comparison to the prior art copper coaxial cables. 
Thus fiber optic cables contribute to the solution to the 
mechanical problems associated with such communications links. 
In addition, fiber optic cables contribute to the 
solution to the electrical problems with such communications 

10 link . There are no oscillatory electrical currents in fiber 
optic cables. This lack of oscillatory electrical currents, 
which is in contrast .to the prior art copper coaxial cables, is 
the factor which makes fiber optic cables advantageous. The 
major causes of electromagnetic interference (EMI) and radio 

15 frequency interference (RFI) are those oscillatory electrical 
currents. Thus fiber optic cables substantially reduce this 
source of electrical problems. In addition, fiber optic cables 
are nonconducting. For this reason there is also a 
substantially reduced chance of damaging electrostatic 

20 discharge (ESD) from fiber optic cables as opposed to the prior 
art copper coaxial cables. Note that such a fiber optic link 
prevents an electrostatic discharge path between the user 
terminal, where static Is most likely to be generated, and the 
central processing unit, where it is most damaging. 

25 Receiver 220 within graphics controller 120 receives data 

on communications link 126 from transmitter 2*10 located in user 
terminal 130. Transmitter 240 has applied to it keyboard data 
241, mouse data 242 and speech data 243. Transmitter 240 also 
receives clock 235 from receiver 230. Transmitter 240 takes 

30 the incoming data together with the clock signal and generates 
a transmission on communications link 126 in the form required 
by communications link 126. This is then applied to receiver 
220 within graphics controller 120. Receiver 226 converts the 
signal from communications link 126 into its component signals, 

35 namely keyboard data 221, mouse data 222 and speech data 223. 
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This data Is then applied to central processing unit 110 for 
processing by that element. 

Figures 3(A) to 3(C) illustrate the format of the 
preferred embodiment of the communications from graphics 
controller 120 to user terminal 130 on communications link 122. 
Figure 3(A) Illustrates the form of data transmitted on 
communications link 122 during normal horizontal scan periods. 
In the preferred embodiment the video signals are transmitted 
in digital form. For a monochromatic display each pixel of the 
display can be represented by a single bit. This digital video 
data is transmitted in a set of horizontal scan lines in 
accordance with the prior technicques concerning analog video 
signals. Figure 3(B) illustrates the form of communications 
transmitted during vertical retrace intervals. Lastly, Figure 
3(C) illustrates the form of the coded data 320 transmitted 
during the horizontal retrace intervals. 

Signal 310 illustrates the parts of the data transmitted 
on communications link 122 during normal horizontal trace 
intervals. This signal 310 is composed of uneoded video data 
315 and coded data 320. The uneoded data 315 Is preferably a 
single bit for each pixel for each horizontal line on the video 
display. Thus, for example, a zero in a particular bit 
position would cause the corresponding pixel on that line 
within the video display to be black. On the other hand, a one 
■An that bit position would cause the corresponding pixel on the 
video screen to be white. This is according to the preferred 
embodiment employing digital video signals. Communications 
link 122 could carry analog signals to enable a gray scale. 
The required bit rate for the communications link is for the 
most part set by the number of pixels on the video screen and 
therefore the number of bit positions within uneoded video data 
315. For example, Tor a high quality video screen having 1,000 
lines of 1,000 pixels each, each uneoded video data portion 315 
must have 1,000 bits and It requires transmission of 1,000 
uneoded video data portions 315 In order to transmit the entire 
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video screen. Therefore, each video screen includes 
approximately one million bits. In order to achieve a flicker 
free display in the presence of moving attributes, it Is 
ordinarily considered necessary to transmit 60 complete frames 
S per second. Thus, the data rate for such a high quality video 
screen is at least 60 million bits per second. 

Coded data 320 of signal 310 contains the keyboard and 
sound portions together with other auxilliary data. This coded 
data 320 is further illustrated in Figure 3(C). 

10 Signal 330 illustrates the signal on communications link 

122 during the vertical retrace interval. As is well known in 
the art, during the vertical retrace interval of a raster 
scanned picture the cathode ray spot is, returned to the upper 
right hand corner. During this time interval, which may equal 

15 the time interval of several horizontal scans, the incoming 
video data is Ignored. Therefore, the video data transmitted 
during this portion of a scan cycle is unimportant. In the 
preferred embodiment, a square wave signal 335 is transmitted 
during this vertical retrace interval. In addition, coded data 

20 320 is transmitted at the end of each of the h6rizontal scan 
lines which make up the vertical retrace interval, in the same 
manner as in the normal horizontal scan signal 310. 

Coded data 320 is illustrated in detail in Figure 3(C). 
The coded data 320 includes sync pattern 321, vertical sync 

25 322, keyboard data 323, speech data 324, sound data 325 and 
test data 326. Sync pattern 321 is employed to signal to the 
user terminal the end of a horizontal scan line. In an analog 
video system the horizontal sync signal is communicated via an 
analog signal outside the range of permissible video signals. 

30 In the video system of the preferred embodiment, the video data 
Is transmitted as a digital signal. Therefore, It is necessary 
to provide another means for identifying the end of a 
horizontal scan line. The sync pattern 321 Is a predetermined 
set of bits. As will be more fully explained below in 
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conjunction with Figure 5, the receiving apparatus in the user 
terminal detects this predetermined set of bits corresponding 
to sync pattern 321 as will be further explained below, this 
also initializes the decoding of coded data 320. 

Vertical sync 322 serves a function similar to syne 
pattern 321. Vertical syne 322 is employed to Indicate when a 
frame reset is required. 

The remaining portions of coded data 320 corresponds to 
data transmitted from the graphics controller 120 to user 
terminal 130. Keyboard data 323 serves to control any keyboard 
indicators and to control the configuration of the keyboard. 
Speech data 321 Is employed in conjunction with a speech 
synthesis circuit. Speech data 32U specifies the particular 
synthetic speech to be produced at user terminal 130. 
Similarly, sound data 325 is employed in conjunction with an 
audible sound generator. Sound data 325 is employed within 
user terminal 130 to indicate the type of sounds to be produced 
by this sound generator. Lastly, test data 326 is employed by 
user terminal 130 in order to test various aspects of this unit 
under the control of the central processing unit 110. 

It would be understood by those skilled 1'ji the art that 
the roregolng description of coded data 320 is not exhaustive. 
It would be clear to those skilled in the art that other forms 
or coded data may be transmitted via coded data 320 than those 
25 illustrated in Figure 3 and noted above. In particular, it 
should be noted that ordinarily the data rate required for the 
data within coded data portion 320 is much less than the data 
required for uncoded video data 315. Therefore, coded data 320 
may be transmitted at a much lower bit rate. This much lower 
bit rate would require much less sophisticated decoding than 
would be required If It were transmitted at the rate of the 
uncoded video data. 

Figure i» Illustrates transmitter 400 located within the 
graphics controller. Transmitter 100 generates an optic output 
on communications link 122 which is then applied to the 
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receiver In user terminal 130. Transmitter 400 Includes 
parallel to serial shift register 410. Parallel to serial 
shift register 110 has numerous data and control inputs 
supplied thereto. The data inputs include vertical sync 411, 

5 keyboard data 412, sound data 413, speech data 414, sync code 
415 and the test data 4l6. Although each of these data inputs 
Is illustrated as Including a single line, it should be 
understood that each of these signals may include a plurality 
of bits applied to parallel to serial shift register 410. 

10 Parallel to serial shift register 410 is controlled by load 
signal 417 and shift signal 4l8 from timing and control logic 
420. The output from parallel to serial shift register 410 
is serial data 431. 

Timing and control logic 420 performs the major control 

15 functions within transmitter 400. Timing and control logic 420 
receives a clock input 421 and a horizontal synchronization 
input 422. Timing and control logic 420 then produces various 
signals at the time required by the other elements of 
transmitter 400. Timing and control logic 420 produces load 

20 signal 417 and shift signal 418 to parallel to serial shirt 
register 410. Load signal 417 is applied to shift register 410 
when shift register 410 is being loaded with the various data 
bits. Shift signal 418 causes shift register 410 to no longer 
receive Inputs but to shift Its contents out as serial data 

25 t»5i to Manchester encoder 430. 

Manchester encoder 430 receives the serial data 431 from 
shift register 410 and rurther receives clock 452 from timing 
and control logic 420. Clock 432 may have a different 
frequency than clock 421 applied to timing and control logic 

30 420. Manchester encoder 430 takes an exclusive OR of serial 
data 431 and clock signal 432 thereby producing encoded data 
431. This encoded data 441 is applied to multiplexer 440. 

Multiplexer 440 serves to combine various signals under 
the control of timing and control logic 420. Multiplexer 440 

35 receives the encoded data 441 from Manchester encoder 430. 
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Multiplexer 440 also receives uncoded video 442. Multiplexer 
MO receives square wave 443 and control 444 from timing and 
control logic 420. Multiplexer 440 operates in accordance with 
control H44 to apply one of encoded data 441, video data 442 

5 or square wave 443 to electrical output 445. During a normal 
horizontal scan period, video data 443 is coupled to electrical 
output 445. During a horizontal retrace interval, encoded data 
441 is applied to electrical output 445- During the horizontal 
retrace interval of the set of scan lines corresponding 

lovertical retrace, square wave 443 is coupled by multiplexer 440 
to electrical output 445 in place of video data 443. Thus, 
multiplexer 440 serves to assemble and combine the signals 
illustrated in Figure 3. Timing and control, logic 440 places 
the proper signals on control 444 enabling multiplexer 440 to 

15perform this function. 

Fiber optic transmitter 450 converts an electrical signal 
into an optical signal. In accordance with the preferred 
embodiment of the present invention, the communications link 
122 between graphic controller 120 and user terminal 130 is via 

20an optic fiber. Fiber optic transmitter 450 receives 
electrical output 445 from multiplexer 440. Fiber optic 
transmitter 440 then converts this to optical output 451. This 
optical output 451 is applied to an optic fiber (not shown) 
which forms communications link 122. 

25 Figure 5 illustrates receiver 500. Receiver 500 is 
located in user terminal 130 and receives an input on 
communication link 122. This appears as optical input 511 to 
fiber optic receiver 510. As explained in further detail 
below, receiver 500 generates outputs for use by the 

30utllization portions of the user terminal. 

Fiber optic receiver 510 serves as the input to receiver 
500. Fiber optic receiver 510 receives an optical input 511 
from communications link 112. Fiber optic receiver 510 then 
converts this optical input into an electrical input 512 which 

35 is applied to both video gate 515 and Manchester decoder 520. 
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? previously described in conjunction with Figure 3, optical 
. put 511 Includes portions corresponding to uncoded video dat* 
315 on square wave signal 335 and portions corresponding to 
coded data 320. Video gate 515 and Manchester decoder 520 are 

- employed to separate these respective components. 

Electrical input 512 is applied to Manchester decoder 520. 
Manchester decoder 520 is constructed in order to recover the 
clock signal from Manchester encoded data. Once this clock 
Jignal has been recovered, then it is possible to separate this 

lOencoded data from the encoded video data. Manchester decoder 
520 then produces clock signal 521 and data signal 522. 

Clock signal 521 and data signal 522 are applied to sync 
pattern detector 525. Sync pattern detector 525 checks to 
determine whether the sync pattern 321 has been received. When 

15 S ync pattern 321 has been received, a sync signal 526 is 
generated. The reception of sync pattern 321 is most important 
as it marks the end of the uncoded video data 315 or square 
wave signal 335 and the beginning of coded data 320. This is 
clearly an important time, and sync signal 526 signals the 

20 detected reception of sync pattern 321. 

Major timing and control functions in receiver 500 are 
carried out by event counter 530. Event counter 530 works in 
conjunction with windowed gate 531, phase locked loop 
oscillator 532 and reset select gate 533 in order to provide 

25 proper timing and control signals for the output portions of 
receiver 500. Then event counter 530 counts pulses received 
from phase locked loop oscillator 532. Dependent upon this 
count, event counter then generates signals at its output such 
as gate signal 534, sync signal 535, valid signal 536, gate 

30 signal 537 and reset signal 538. 

Phase lock loop oscillator 532 generates timing pulses 
used by event counter 530 to control the various events in 
receiver 500. Phase locked loop oscillator 532 is in turn 
controlled by windowed gate 531. Windowed gate 531 receives 

35 sync signal 536 from sync pattern detector 525 and a gate 
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signal 531 from event counter 530. Windowed gate 531 applies a 
rate signal to phase locked loop oscillator 532 in order to 
control its frequency and thereby the timing of event counter 
530. This rate signal is dependent upon the rate at which syne 
5 signal 526 is received from sync pattern detector 525. Gate 
signal 531 is employed in order to prevent false rate signals 
caused by false detection of a signal pattern. Event counter 

530 produces gate signal 531 In order to enable windowed gate 

531 only during a predetermined Interval near the expected time 
loof arrival or sync pattern 321 and hence sync signal 526. 

Preferably, gate signal 531 is of a variable duration depending 
upon the quality of the phase .lock on the sync pattern 321. 
That is, window gate 531 would be enabled for' longer periods 
under the control of gate signal 531 when a good phase lock has 

15 not been achieved. On the other hand, windowed gate 531 would 
only be enabled for a short period of time once the quality of 
the phase lock has Improved. Thus, the timing of events from 
event counter 530 Is In phase, with the reception of sync 
pattern 321 from communication link 122. 

20 The count within event counter 530 is reset by reset 
select gate 533. Beset select gate 533 resets event counter 
530 based upon two contingencies. In the normal case, reset 
signal 538 from event counter 530 occurs nearly simultaneously 
with sync signal 526. In this event, reset select gate 533 

25 resets event counter upon reception of reset signal 538. This 
prevents any slight jitter in reception and detection of sync 
pattern 321 from interferrlng with normal operation. If reset 
signal 538 and sync signal 526 drift apart In time further than 
a preset limit, and if this condition lasts for several cycles, 

30 then reset select gate 533 switches to operation upon reception 
of sync signal 526. This continues until reset signal 538 and 
sync signal 526 are again received within the preset limit 
apart, whereupon normal operation resumes. This prevents 
false triggering to continue in the event that reset signal 538 

35 drifts away from sync signal 526. 
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Once event counter 530 has been properly set and 
;n synchronization with the reception of sync pattern 321, 
-svent counter 530 properly controls the output portion cf 
receiver 500- Event counter 530 produces a gate signal 537 
b which is applied to video gate 515. This permits video gate 
515 to pass the electrial input 512 to video output 5 13 . This 
gate signal 537 is applied during the period of reception of 
uncoded video data 315. The time at which video gate 515 is 
opened is timed in conjunction with the internal count of event 
10 counter 530 in order to correspond to the interval of reception 
of uncoded video data 315. Thus, video output 513 Includes 
successive scan lines of uncoded video data 315 with coded data 
320 removed. During vertical retrace intervals, video gate 515 
is turned off so that neither square wave signal 335 nor 
15 encoded data 320 appears at video output 513* 

Data multiplexer 5*10 receives data signal 522 from 
Manchester decoder 520 and a valid data signal 536 from event 
counter 530. The data signal 522 from Manchester decoder 520 
Is a serial bit stream which Is loaded Into data de-multiplexer 
20 5H0 during a loading phase. Upon reception of a valid data 
signal from event counter 530, data multiplexer 540 generates 
parallel outputs to various portions of user terminal 130. 
These outputs include keyboard output 541, sound output 542, 
speech output 543 and test output 544. These raultibit data 
25 signals are utilized by various portions of user terminal 130 
in a conventional manner. When valid data signal 536 is not 
received from event counter 530, then data demult Iplexer 540 
does not generate these various output signals. 

Horizontal sync generator 550 and vertical sync generator 
30 555 generate synchronization signals to the video portion of 
user terminal 130 in order to control the horizontal and 
vertical scanning motion. Both horizontal sync generator 550 
and vertical sync generator 555 receive sync signal 535 from 
event counter 530. This sync signal $35 is received from event 
35 counter 530 other than directly from sync pattern detector 525 
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in order to reduce the instances of false sync detection. Event 
counter 530 with windowed gate 531 and phase locked loop 
oscillator 532 provides a more reliable indication of the 
reception of syne pattern 321 with fewer false indications than 

5 that received directly from sync pattern detector 525. 
Horizontal sync generator 550 generates horizontal sync signal 
551 directly from syne signal 535. On the other hand, vertical 
sync generator 555 receives an additional input. This 
additional input is vertical sync signal 5«»5. Hote that 

10 vertical syne signal 322 is a part of coded data 320. In order 
to detect a valid vertical sync signal, causing a frame reset 
in the video display of .User terminal 130, It is necessary to 
receive both sync pattern 321 and vertical sync 322. Vertical 
sync 322 is a portion of coded data 320 and thus data signal 

15 522 applied to data demultiplexer 540. From the occurrence of 
both sync signal 535 and vertical syne signal 515, vertical 
sync generator 535 generates vertical reset signal 536. This 
Is employed In the video display terminal in order to reset the 
video frame. 

20 Figure 6 Illustrates transmitter 600 which Is located in 
user terminal 130. Transmitter 600 transmits keyboard, mouse 
and speech data from user terminal 130 to graphics controller 
120 via communications link 126. 

Input data to transmitter 600 is applied to parallal to 

25 serial shift register 610. This Includes keyboard data 611, 
mouse data 612 and speech data 613. As explained above In 
conjunction with Figure H, each of these data inputs preferably 
includes a plurality of parallel bits. This data is loaded 
into parallel to serial shift register 610 in accordance with 

30 load command 6lH from timing and control logic 620... Upon 
reception of shift signal 615, parallel to serial shift 
register 610 applies serial data 631 to manohester encoder 630. 

Timing and control logic 620 performs the major timing and 
control functions of transmitter 600. Timing and control logic 

35 620 receives clock signal 621 from receiver 500. This clock 
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signal 621 Is related to olock signal 521 produced by 
Manchester decoder 520. By this means, transmitter 600 Is tied 
to the same Manchester clock signal as transmitter 100 in 
graphics controller 120. 

5 Timing and control logic 620 produces load signal 6H and 

shift signal 615 in the proper time to enable parallel to 
serial conversion of the input data by parallelto serial shift 
register 610. Timing and control logic 620 also produces clock 
signal 632 to be applied to Manchester encoder 630. Manchester 

10 encoder 630 operates to combine OR data 631 and clock 632 to 
produce encoded data 611. 

Timing and control logic further generates control signal 
612 which is applied to sync signal adder 610.* Sync signal 
adder 610 receives encoded data 611 from manchester decoder 630 

15 and add a syne signal similar to sync pattern 321 of coded dat* 
320 to the encoded data 611. The time at which this sync 
signal Is applied Is controlled by control signal 612. Sync 
signal adder 610 thus produces electrical output 615. 

Fiber optic transmitter 650 receives electrical output 

20 615. Fiber optic transmitter 650 produces optical output 65). 
corresponding to electrical output 615. This optical output 
651 Is applied to an optic fiber (not shown) forming 
communications link 126. Thus, the keyboard, mouse and speech 
data Is applied to communications link 126. 

25 Figure 7 illustrates receiver 700 located in graphics 

controller 120. Receiver 700 is connected to communications 
link 126 and receives the signals transmitted by transmitter 
600. 

Receiver 700 includes Tiber optic receiver 710 which 
30 receives optical input 711. This is from the optic fiber which 
Terms communications link 126. in accordance with the received 
optical input 711, fiber optic receiver 710 generates 
electrical input 712. 

The electrical input 712 Is applied to Manchester decoder 
35 720. In a manner similar to that described above in 
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conjunction with Manchester decoder 520, Manchester decoder 720 
generates clock 721 corresponding to the clock 632 employed in 
Manchester encoder 630 and data 722. This data 722 corresponds 
to the original data received by transmitter 600. 

5 Clock 721 and data 722 are applied to serial to parallel 

shift register 730. The parallel outputs from serial to 
parallel shift register 730 are applied to output latch 7*0. 
Output latch 7**0 also receives a latch clock signal 726 from 
sync detector 725. Sync detector 725 receives electrical input 

10 712 and generates the latch clock signals 726 upon detection of 
the appropriate sync signal. This sync signal is the sync 
signal applied to the encoded data by sync signal adder 640. 
Sync detector 725 indicates this detection via latch clock 726. 
At this time the data loaded within output latch 740 is valid. 

15 Therefore, output latch 740 generates keyboard data 741, mouse 
data 742 and speech data 743 corresponding to the data input to 
transmitter 600. This data is employed in graphics controller 
120 and central processing unit 110. These signals from user 
terminal 130 are employed then to control the operation of the 

20 data processing apparatus. 
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CLAIMS: 



I. A video display device communications Interface comprising: 

a) a communications link for transmitting communications 
signals? 

b) a video display generating device Including; 

5 I) a video data encoder for generating a digital vtdeo 

signal having a plurality of video scan lines; 

2) a control data encoder for generating a digital 
control signal having self-clocking control data which has a 
lower data rate than said digital video signal; 

10 3 > a multiplexing means connected to said video dv.s 

encoder and said control data encoder for time division 
multiplexing said digital video signal and said digital contt.-i 
signal whereby said digital control signal Is generated dursrc 
the retrace Intervals of video scan lines of said digital vlcic 

15 signal thereby forming a multiplexed signal; 

4) a transmitting means connected to said communications 
link and said multiplexing means for generating communications 
signals on said communications link corresponding to sa:c 
multiplexed signal; 

20 c) a video display device Including: 

1) a receiving means connected to said communlcat icr -s 
link for receiving said communications signals; 

2) a demultiplexing means connected to said receiving 
means for demultiplexing said communications signals Into said 

25 digital video signal and said digital control signal having a 
self-clocking detection means for detecting said self-clocking of 
said digital control data thereby enabling detection of said 
control data, and a timed gating means connected to seVj 
self-clocking detecting means for enabling the operation of said 

30 self-clocking detecting means only during a time Interval during 
which the retrace Interval Is expected; 

3) a video, display means connected to said 
demultiplexing means for generating a visually perceivable 
display corresponding to said digital . video signal; and 
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4) a utilization device connected to said 
demultiplexing means for receiving and using said digital control 
data. 

2. A video display device communications interface as claimed in 
5 Claim 1, wherein: 

said control data encoder further includes means for 
generating a predetermined sync bit pattern indicating the end of 
e video seen line of said digital video signal; and 

said utilization device includes a sync bit pattern detection 
10 means for detecting the reception of said predetermined sync bit 
pattern end a horizontal reset means for beginning display of a 
new video line upon detection of said sync bit pattern. 

3. A video display device communications interface as claimed in 
Claim 1, wherelnx 

15 said control data encoder further Includes means for 

generating a predetermined vertical , sync bit pattern Indicating 
the end of a video frame of said digital video signal; and 

said utilization device Includes a vertical 'sync bit pattern 
detection means for detecting the reception of said predetermined 

20 vertical sync bit pattern and a vertical reset means for 
beginning display of a new video frame upon detection of said 
vertical sync bit pattern. 

A m A video display device communications Interface as claimed In 
Claim 1* wherein* 

25 said digital control data comprises sound generation data; 

and 

said utilization device comprises a sound generation means 
for generating sound corresponding to said sound generation data. 

5. A video display device communications interface as claimed In 
30 Claim l f wherein: - 

said digital control data comprises synthetic speech 
generation data; and 
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said utilization device comprises a synthetic speech 
generating means for generating synthetic speech corresponding to 
said synthetic speech generation date. 

6. A video display device communications Interface as claimed In 
5 Claim 1, wherein: 

said communications link Includes a fiber optic cable; 

said transmitting means Includes an optic fiber transmitter 
means connected to said fiber optic cable for generating dfglta: 
light signals corresponding to multiplexed signal; 
10 said receiving means Includes an optic fiber receiver 
connected to said fiber optic cable for generating a demodulated 
signal corresponding to said digital light signals transmitted by 
said fiber optic cable. 

7. A video display device communications Interface as claimed in 
15 Claim 1, wherein: 

said communications link Includes a fiber optic cable having 
a first optic fiber and a second optic fiber; 

said transmitting means Includes a first optic fiber 
transmitter means connected to said first optic fiber for 
20 generating digital light signals corresponding to said 
multiplexed signal; 

said video display generating means further includes: 

a first optic fiber receiver connected to said second 
optic fiber for generating an output signal corresponding to 
25 light transmitted by said second optic fiber; and 

a output means connected to said first optic fiber 
receiver for utilizing said output signal; 

said receiving means includes a second optic fiber receiver 
connected to said first optic fiber for generating a demodulated 
30 signal corresponding to said digital light signals transmitted by 
said optic fiber; and 

said video display device further Includes: 

an input means for receiving operator inputs and 
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generating input signals corespondfng to said operator Inputs; 
and 

a second fiber optic transmitter connected to said Input 
means and said second optic fiber for generating digital light 
signals on said second optic fiber corresponding to said Input 
signals. 

8. An Input/output unit as claimed In Claim 7, wherein: 

said Input means comprises a manually actuatable keyboard. 

9. An Input/output unit as claimed In Claim 7, wherein: 

said Input means comprises a manually actuatable pointing 
device, 

10. An Input/output unit as claimed In Claim 7, wherein: 

said Input means comprises a vocally actuatable speech 
encoding device. 
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